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(54) Color-image forming apparatus for printing a ooior Image 



(57) An electrophotographic printer apparatus tor 
printing a color image is provided with a receptive layer 
for recording an electrostatic latent image and a devel- 
oper unit for applying the toners of a number of colors to 
the electrostatic latent image. Also provided are an 
intermediate transfer medium to which toner images 
formed in a layered form on the receptive layer are 
transferred, and a power supply for applying a d'rffer- 
ence in potential between the intermediate transfer 
medium and the receptive layer. Further provided are a 
current detector for detecting a value of an electric cur- 
rent flowing across the intermediate transfer medium 
and the receptive layer, and a transfer unit for transfer- 
ring the toner image formed on the intermediate transfer 



medium to a recording medium. Furthermore, a main 
controller is provided for effecting control in setting the 
pcAential difference between the intermediate transfer 
medium and the receptive layer to V1, in obtaining a 
current value II from the cunent detector when a toner 
layer is not present between the intermediate transfer 
medium and the receptive layer, in obtaining a current 
value IX from the current detector when the toner layer 
is present between the intermediate transfer medium 
and the receptive layer, and in optimally conecting oper- 
ating conditions of an image-forming element by deter- 
mining characteristics of the toner layer on the basis of 
a difference between the current value II and the cui'- 
rent value IX. 
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Description 

The present invention relates to a color-image form- 
ing apparatus using an electrophotographic process, 
and more particularly to a color-image forming appara- 
tus which effects at least two transfers until an image is 
transferred to a recording medium. 

Various methods are known as the method of color- 
image forming method using the electrophotographic 
process. For example, in a first method, a plurality of 
monochromatic toner images of mutually different 
colors are formed on a toner image carrier. These toner 
images are consecutively transferred to one location on 
a recording medium in a superposed manner. In a sec- 
ond method, a plurality of monochromatic toner images 
of mutually different colors are formed on a toner image 
carrier. These toner images are then consecutively 
transferred to one portion of an intermediate transfer 
medium in a superposed manner. Subsequently, the 
superposed images are collectively transferred from the 
intermediate transfer medium to a recording medium, in 
a third method, toner images of a number of colors are 
formed directly on a toner image carrier. The toner 
images are then collectively transferred to a recording 
medium. These methods can be realized by an appara- 
tus having only one light source for forming latent 
images. Further, these methods can also be realized by 
an apparatus having latent-image forming light sources 
in a number corresponding to the number of the toner 
colors. The latter type is refen-ed to as a tandem type. 

The alx)ve-described methods have both advan- 
tages and disadvantages. The first method excels in the 
transferability of the respective color toners. In addition, 
since the basic principle of the first method is simple, 
the first method has been widely put to practical use. 
However, development is substantially affected by the 
characteristics of the recording medium, and develop- 
ment on small-sized paper and thick paper is difficult. In 
the third method, the circumferential length of the toner 
image carrier is required to be as long as the width of 
the recording medium. For this reason, the apparatus 
becomes large in size. In addition, the formation of a 
latent image on the toner image carrier is influenced by 
the toner image which was earlier attached to and 
formed on the toner image carrier. For this reason, this 
method is inferior in the color reproducibility of a final 
image. Accordingly, in recent years, studies have been 
made on the second method using the intermediate 
transfer medium, and apparatuses based on this 
method have been commercialized. According to the 
second method, however, twp transfers are effected 
until the toner images formed on the toner image carrier 
are transferred to the recording medium. For this rea- 



son. the operating characteristics of the transfer proc- 
ess largely affect the image quality. 

To cope with this situation, there is a conventional 
example in which the an'angement of layers of the inter- 
mediate transfer medium is devised to prevent the 



occurrence of faulty transfer due to defects of the inter- 
mediate transfer medium itself as well as the resultant 
deterioration of image quality. Further, in another con- 
ventional example which is premised on the arrange- 
5 ment of the tandem type, an attempt is made to solve 
the problem In the following manner. Namely, the trans- 
fer rate off a toner image earlier transferred to the inter- 
medjate. transfer medium and that of a toner image 
subsequently transfenred thereto are set at the same 
70 rate. In this conventional example, the range of resist- 
ance values of the intermediate transfer medium and 
the range of voltages to be applied to the intermediate 
transfer medium are prescribed for this purpose. 

However, with the method using the intermediate 
15 transfer medium, it is also necessary to take the follow- 
ing aspect into consideration. The characteristics of the 
toner image carrier change due to changes in the sur- 
rounding environment and extended periods of use. 
This also applies to the intermediate transfer medium 
20 and a transfer unit. For this reason, even if optimum 
materials and electrical conditions are set if the settings 
are f ixed, it does not fdlow that optimum image forma- 
tion can always be effected. Excellent image formation 
is difficult particularly in a process which operates by a 
25 comlsination of members whose changes in characteris- 
tics vary. In order to effect excellent image formation, 
not only should transferability be excellent, but also the 
image quality of the toner images themselves which are 
formed on the toner image carrier should be set in opti- 
30 mum conditions. Further, the toner images themselves 
should be provided with excellent electrostatic charac- 
teristics which match the transferabilrty. Nevertheless, in 
proposals and studies made concerning the conven- 
tional image forming systems, control values have l>een 
35 fixed with respect to various processes and members. . 
An object of the present invention is to provide a 
color-image forming apparatus wfiich is capable of elim- 
inating the effects exerted by environmental changes 
and extended periods of use, and of always outputting 
40 high-quality cdlor images on a stable ksasis. 

Another object of the present invention is to attain 
the above object without involving additional installation 
of parts such as a sensor and the like, thereby prevent- 
ing an increase in cost and preventing the apparatus 
45 from becoming large in size. 

Still another object of the present invention is to 
provide a highly reliable apparatus which is capal3le of 
attaining the above objects without newly using a phys- 
ical sensor, and of avoiding rneasurement errors due to 
so the contamination and the like of a sensor surface. 

A further object of the present invention is to effect 
image formation more appropriately by taking into con- 
sideration changes in the characteristics of a plurality of 
elements such as toner layers which are tormedTlhe 
55 transfer unit, the recording medium, and the like. 

Accordingly, in the present invention, the electro- 
photographic printer apparatus for printing a color 
image comprises a receptive layer for recording an elec- 
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trostatic latent image; and a developer unit for applying 
toners of a number of colors to the electrostatic latent 
images. Further, the apparatus comprises an intermedi- 
ate transfer medium being transferred the layered toner 
images formed on the receptive layer; and a power sup- 
ply for applying a difference in potential between the 
intermediate transfer medium and the receptive layer 
Still further, the apparatus comprises a current detector 
for detecting a value of an electric current flowing across 
the intermediate transfer medium and the receptive 
layer; and a transfer unit for transferring the toner image 
formed on the intermediate transfer rpedium to a record- 
ing medium. In add'rtion. a main controller for effecting 
the following control is provided. The main controller 
sets the potential difference between the intermediate 
transfer medium and the receptive layer to V1. At this 
time, the main controller obtains a current value 11 from 
the current detector when a toner layer is not present 
between the intermediate transfer medium and the 
receptive layer. Meanwhile, the main controller obtains 
a current value IX from the current detector when the 
toner layer is present between the intermediate transfer 
mediurn and the receptive layer. In addition, the main 
controller optimally corrects operating conditions of an 
image-forming element by determining characteristics 
of the toner layer on the basis of a difference between 
the current value II and the current value IX. 

If the thickness of the toner layer which is formed, 
the density of toner particles, and the like change due to 
a change in the environment or extended periods of 
use. the difference between the current value II and the 
cun-ent value IX changes. In a preferred embodiment, 
the power of the light source and the amount of toner 
supplied are controlled in correspondence with the 
change in this difference so as to maintain optimum 
image forming conditions. 

In addition, in accordance with another aspect of 
the present invention, the electrophotographic printer 
apparatus for printing a color image comprises a recep- 
tive layer on which an electrostatic latent image is 
formed; and a developer unit tor developing the electro- 
static latent image by toners of a number of colors. Fur- 
ther, the apparatus comprises an intermediate transfer 
medium to which toner images formed on the receptive 
layer are transferred; and a transfer unit for transferring 
the toner image fomned on the intermediate transfer 
medium to a recording medium. Still further, the appara- 
tus comprises a first power supply for applying a differ- 
ence in potential between the intermediate transfer 
medium and the transfer unit; and a current detector for 
detecting-a value of an electric current flowing across 
the intermediate transfer medium and the transfer unit. 
In addition, a main controller for effecting the following 
control is provided. The main controller obtains a cur- 
rent value AI2 of the current flowing across the intenne- 
diate transfer medium and the transfer unit on the basis 
of an output of the cun'ent detector, and optimally cor- 
rects the potential difference between the intermediate 



transfer medium and the transfer unit on the basis of a 
difference between the current value Al2 and an ideal 
value IB set in advance. 

If the state of contact between the intermediate 
5 transfer medium and the transfer unit, and the like 
change due to a change in the environment or extended 
periods of use, the current value AI2 changes. In a pre- 
fen-ed embodiment, the potential of the transfer unit is 
controlled in correspondence with the change in this dit- 
to ference so as to maintain optimum image forming con- 
ditions. 

In accordance with still another aspect of the 
present invention, the electrophotographic printer appa- 
ratus for printing a color image comprises a receptive 
IS layer on which an electrostatic latent image is formed; 
and a developer unit for developing the electrostatic 
latent image by toners of a number of colors. Further, 
the apparatus comprises an intermediate transfer 
medium to which toner images formed on the receptive 
20 layer are transferred; and a transfer unit for transfemng 
the toner image formed on the intermediate transfer 
medium to a recording medium. Still further, the appara- 
tus comprises a first power supply for applying a differ- 
ence in potential between the intermediate transfer 
25 medium and the transfer unit; and a second power sup- 
ply for allowing an electric current to flow across a pair 
of electrodes disposed on both sides of a transport pas- 
sage for the recording medium. Also provided is a cur- 
rent detector for detecting the cunrent flowing across the 
30 pair of electrodes. An addition, a main contrdler for 
effecting the following control is provided. The main 
controller obtains from the current detector the current 
when the recording medium Is not present between the 
pair of electrodes. The main controller obtains from the 
35 current detector the current when the recording medium 
is present between the pair of electrodes. The main 
controller optimally con-ects the potential difference 
between the intermediate transfer medium and the 
transfer unit on the basis of a difference between the 
40 current when the recording medium is not present and 
the cun^ent when the recording medium is present 
between the pair of electrodes. 

If the humidity and the thickness of the recording 
medium used, and the like change, the difference in cur- 
45 rent changes when the recording medium is present 
between the electrodes and when it is not present. In a 
preferred embodiment, the potential of the transfer unit 
is controlled in correspondence with the change in this 
difference in current so as to maintain optimum image 
so forming conditions. 

The above and other objects, features and advan- 
tages of the present invention will become more appar- 
ent from the following detailed description of the 
invention when read in conjunction with the accompany- 
55 ing drawings. 



Fig. 1 is a block diagram illustrating the configura- 
tion of a color-image forming apparatus in accord- 
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ance with an embodiment of the present invention; 
Fig. 2 is a block diagram illustrating the configura- 
tion of a color-image forming apparatus in accord- 
ance with another emkxxJiment of the present 
invention; ^ 
Rg. 3 is a block diagram illustrating the configura- 
tion of a color-image forming apparatus in accord- 
ance with still another embodiment of the present 
invention; 

Fig. 4 is a flowchart illustrating a procedure of io 
image formation by the apparatuses shown in Figs. 
1to3; 

Fig. 5 is a flowchart illustrating a procedure of 
image formation by the apparatus shown in Fig. 2; 
and IS 
Fig. 6 is a flowchart illustrating a procedure of 
image formation by the apparatus shown in Fig. 3. 

Referring now to Fig. 1 , a description will be given 
of a first entjodiment of the present invention. In Fig. 1 , 20 
the respective parts are configured as follovirs. Refer- 
ence numeral 1 denotes a power supply for an interme- 
diate transfer medium. Numeral 2 denotes a current 
detector. Numeral 3 denotes an intermediate transfer 
medium. This intermediate transfer medium 3 is 25 
arranged such that an electrically conductive base 
material is covered with a electrically conductive thin 
resin layer. This irrtermediate transfer medium 3 is 
brought into contact with a photoconductive belt 4, hav- 
ing receptive layer, i.e., a toner image canrierp and 30 
rotates at the same speed. A charging roller 15, a laser 
scanning optical system 13 for forming an electrostatic 
latent image, and receptive layer cleaners 16 are pro- 
vided in the vicinities of the photoconductive belt 4. 
Connected to the charging rdler 15 among them is a 35 
power supply 14 for applying a predetermined voltage to 
the charging roller. Further, the receptive layer cleaners 
16 are supported in such a manner as to be capable of 
coming into contact with the photoconductive belt 4. 
The receptive layer cleaners 16 are provided for toners 40 
of mutually different colors. MeanwWIe. a transfer roller 
5 and an intermediate transfer medium cleaner 18 are 
disposed in the vicinities of the intermediate transfer 
medium 3. The cleaner 18 contact with and moving 
away from the intermediate transfer medium 3. The 45 
transfer roller 5 is arranged such that the surface of an 
electrically conductive t>ase material is covered with an 
electrically conductive elastic member. This transfer 
roller 5 is provided in such a manner as to be capable of 
coming into contact with and moving away from the so 
intermediate transfer medium 3. Further, the transfer 
roller 5 is supported rotatably A power supply 17 for 
applying a predetermined voltage to the transfer roller 5 
is connected to the transfer roller 5. Y. M, C, and K 
respectively denote developer units for yellow, magenta, ss 
cyan, and black. The developer units Y, M, C, and K are 
respectively supported in such a manner as to be capa- 
ble of coming into contact with and moving away from 



the photoconductive belt 4. Sub controllers 7 to 10 are 
respectively connected to the developer units Y, M, C. 
and K. Similarly, sub controllers 11 and 12 are also con- 
nected to the laser scanning optical system 13 and the 
power supply 14. 

A main controller 6 inputs control signals to the 
power supply 1 for the intermediate transfer medium 3 
an the power supply 17 for the transfer roller 5, and , 
turns voltage outputs on and off. Further, the main con- 
troller 6 inputs control commands to the respective sub 
controllers 7 to 12, and preferably controls the following 
conditions: 

the positions of the developer units Y, M, C, and K 
with respect to the photoconductive belt 4, as well 
as the amount of toner charged and the amount of 
toner supplied to the electrostatic latent image, 
the power of laser light outputted from the laser 
scanning optical system 13 and the time duration of 
light emission, and 

the charging potential of the charging roller 15. 

In addition, the main controller 6 preferably controls 
the followving conditions: 

the timing of the coming-into-contact and moving- 
away operation of the intermediate transfer medium 
cleaner with respect to the intermediate transfer 
medium. 

the timing of the coming-into-contact and moving- 
away operation of the transfer roller with respect to 
the intermediate transfer medium, and 
the operation of other mechanisnis necessary for 
image formation. 

The main controller 6 effects feedback control on 
the basis of a current value detected by the cun^ent 
detector 2. 

Next, a description will be given of the operation of 
this embodiment with reference to Fig. 4. Rrst, the pho- 
toconductive belt 4 and the intermediate transfer 
medium 3 (contacted with the cleaner 18) are rotatlvely 
driven. As a result, the photoconductive belt 4 and the 
intermediate transfer medium 3 are cleaned. Then, the 
main controller 6 causes the power supply 1 to apply a 
voltage VI to the intermediate transfer medium 3. Con- 
sequently a current flows from the electrically conduc- 
tive base material of the intermediate transfer medium 
to its surface resin layer. The current further passes 
through the photoconductive layer of the photoconduc- 
tive belt 4 and flows to the grounded base material of 
the photoconductive belt 4. At this time, the cun-ent 
detectors detects a current II which flovi/s across the 
intermediate transfer medium 3 (Step SI). In the mean- 
time, the transfer roller 5 is spaced apart from the inter- 
mediate transfer medium 3. 

Next, the main controller 6 causes toner images of 
test patterns to be formed on the photoconductive belt 
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4. The test patterns are stored in advance in the main 
controller. The test patterns are formed in such a man- 
ner as not to overlap with each other for the respective 
colors Y, M. C. and K. Each of the test patterns for the 
respective colors has a size which is equal to or larger 5 
than a region where the photoconductive belt 4 and the 
intermediate transfer medium 3 come into contact with 
each other. \Nher\ electrostatic latent images of these 
test patterns are formed and developed, the main con- 
troller 6 sets the operating conditions of the laser scan- 10 
ning optical system 13, the charging roller 15, and the 
developer units Y, M, C, and K to default values which 
are f ixed in advance. Each time the toner image of the 
test pattern for each color thus formed is transported 
consecutively between the photoconductive belt 4 and is 
the Intermediate transfer medium 3. the main controller 
6 causes the power supply 1 to apply the voltage VI to 
the intermediate transfer medium 3. The main controller 
6 obtains currents lY IM. IC. and IK detected by the cur- 
rent detector 2 in correspondence with the test patterns so 
of the respective colors Y. M. C. and K (Step S2). In Fig. 
4, "Y." "M." "C." and "K" are substituted in "X" to effect 
the subsequent processing of the flowchart. The cur- 
rents lY. IM. IC. and IK detected here are values of cur- 
rents which flow from the electrically conductive base 
material of the intermediate transfer medium 3 to its sur- 
face resin layer, passes through the toner layer, and 
flows from the photoconductive layer of the photocon- 
ductive belt 4 to the grounded base material of the pho- 
toconductive belt 4. 

Data on the currents II. lY, IM, IC. and IK are input- 
ted to the main controller 6 where processing is 
effected. First, differences in which lY. IM. IC. and IK are 
respectively subtracted from II are determined (Step 
S3). These differences reflect the characteristics of the 
toner layers of the respective colors. Hereafter, the 
respective differences will be denoted by AIY, AIM, AlC. 
and AIK. Then, a comparison is roa6e between the AIY. 
AIM. AlC, and AIK and ideal values lAY. lAM, lAC, and 
lAK set in advance (Step S4). As these ideal values lAY. 
lAM, lAC, and lAK. values which are obtained when the 
best image is outputled are set in advance. For this rea- 
son. AIY - lAY. AIM - lAM, AlC - lAC. and AIK - lAK are 
respectively calculated, and a determination is made as 
to whether or not each value is within a range of meas- 
urement errors or within a predetermined range of dif- 
ferences. If the result is within the range of 
measurement errors or within the predetermined range, 
the main controller 6 maintains the operating conditions 
of the developer units Y, M. C. and K, the laser scanning 
optical system 13, and the charging roller 15 as they are 
at the default values. The main controller 6 then 
instructs the formation of toner images on the basis of 
the image data which should be inherently outputted. 

On the other hand, in a case where the characteris- 
tics of toner layers have changed due to changes in 
developing conditions accompanying changes in the 
surrounding environment and extended periods of use, 



there are cases where the result of calculation deviates 
from the range of measurement errors or the predeter- 
mined range. The only factor which affects this result is 
the characteristics (thickness, density, etc.) of the toner 
layers. It Is possible to detect only the characteristics of 
the toner layers by obtaining lY. IM, 10, and IK under the 
aforementioned conditions. Accordingly, even if only the 
characteristics of the photocorKluctive belt 4 and the. 
intermediate transfer medium 3 have changed, the 
changes do not affect the result of comparison with lAY, 
lAM. lAC, and lAK. 

If the values of AIY - lAY. AIM - lAM. AlC - lAO. and 
AIK - lAK have exceeded the predetermined ranges, the 
main controller 6 corrects the operating conditions of 
the developer units Y, M. C, and K. the laser scanning 
optical system 13. and the charging roller 15 in the 
direction in which the values are contained within the 
predetermined range. The main controller 6 outputs 
control signals for that purpose to the sub controllers 7 
to 12 (Step 85). For example, according to the output of 
the current detector 2 obtained from the test patterns 
under the default control conditions, if it Is determined 
that the electrical resistance of the toner layers is low, 
i.e.. the amount of toner is small, the main controller 6 
25 instructs an increase in the optical power of the laser 
scanning optical system 13 and an increase in the 
amount of toner supplied to the developer units Y. M. C. 
and K (Step S6). Here, the correction of the operating 
conditions concerning the formation of toner images 
30 may be repeated a number of times by changing the test 
patterns (Step S8). For instance, it is possible to con- 
secutively use image-density adjusting patterns, grada- 
tion adjusting patterns, sharpness adjuisttng patterns, 
and the like. 

35 After satisfactory conditions for formation of toner 
images are thus set, the main controller 6 allows toner 
images, which are based on the output data to be intrin- 
sically outputted, to be formed on the photoconductive 
belt 4. The toner images are formed on the photocon- 
40 ductive belt 4 for the respective colors (Step ST). In 
addition, when the photoconductive t^elt 4 and the inter- 
mediate transfer medium 3 rotate, the toner images of 
the respective colors are guided to the region where the 
photoconductive belt 4 and the intermediate transfer 
45 medium 3 come into contact with each other. The toner 
images on the photocorxiuctive belt 4 are transferred to 
the intermediate transfer medium 3 in this region. The 
main controller 6 controls the operating timings of the 
respective units such that the toner images can be 
50 transferred onto one location on the intermediate trans- 
fer medium 3 in a superposed manner. Subsequently, 
the transfer roller 5 transfer a single toner image in the 
nurrt>er of colors formed on the intermediate transfer 
medium 3 onto a recording medium fed by a paper feed- 
55 ing unit. Before this transfer operation is effected, the 
transfer roller 5 is moved to the side of the intermediate 
transfer medium 3, comes into contact with the interme- 
diate transfer medium 3 (or via the recording medium), 
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and rotates. The color toner image transferred to the 
recording medium is fixed by a fixing station and is dis- 
charged therefrom. According to the above-described 
method, even if the characteristics of the toner layers 
have changed, satisfactory image formation can be 
effected at all times. 

Next, refenring to Fig. 2, a description will be given 
of another embodiment of the present invention. The 
color-image forming apparatus in accordance with this 
embodiment has a tandem-type arrangement having 
toner image carriers for the respective toner colors. Ref- 
erence numerals 19Y, 19M, 19C, and 19K denote die- 
lectric drums provided for the respective color toners as 
toner image carriers. Numerals 20Y, 20M, 20C, and 20K 
denote electrostatic heads for making electrostatic 
latent images on the dielectric drums 19Y. 19M. 19C, 
and 19K. Numerals 16Y. 16M, 16C, and 16K denote 
cleaners for the respective dielectric drums. Numeral 3 A 
denotes an intermediate transfer belt. This intermediate 
transfer belt 3A, v^hich is an endless belt, is trained 
between a drive roller 29a and a support roller 29b with 
a predetermined tension. The intermediate transfer belt 
3A is formed from a belt-shaped member in which the 
surface of an electrically conductive base material is 
covered with an electrically conductive thin resin layer 
The intermediate transfer belt 3A is disposed at a posi- 
tion where its electrically conductive thin resin layer 
comes into contact with the dielectric drums 19Y. 19M, 
19C. and 19K. The transfer roller 5 and tiie transfer belt 
cleaner 1 8 are provided in the vicinities of the intermedi- 
ate transfer belt 3A in tiie same way as in the ak^e- 
described embodiment. In the enrA^odiment of Rg. 2. the 
cleaner 18 constantly contact witii intermediate transfer 
belt 3A. The power supply 17 for the transfer roller is 
connected to the transfer roller 5 via a connection 
switcher 25. Sub controllers 7 to 10 and 21 to 24 are 
respectively connected to the developer units Y. M, C. 
and K and the electrostatic heads 20Y, 20M, 20C, and 
20K. These sub controllers operate in response to con- 
trol signals from tfie main controller 6. The switching 
operation of the connection switcher 25 is controlled by 
the main controller 6. Further, the power supply 17 for 
the transfer roller is controlled by an exclusive-use con- 
troller 26. This exclusive-use controller 26 controls the 
output voltage of the power supply 17 for tiie transfer 
roller upon receiving a control signal from the main con- 
troller 6. The power supply 1 for intermediate transfer is 
connected to tiie intermediate transfer belt 3A via the 
current detector 2 in the same way as in the above- 
described embodiment. The detected data from the cur- 
rent detector 2 is inputted to the main controller 6. 

In addition, the main controller 6 also controls the 
mechanical operation of the respective units and tiieir 
operating timings in the same way as in the above- 
described embodiment. The sub controllers 7 to 10 for 
the developer units Y, M, C, and K for the respective 
colors are also arranged in the same way as the above- 
described embodiment. The sub controllers 21 to 24 for 



tiie electrostatic hesids 20Y, 20M, 20C. and 20K control 
tiie amounts of charge for recording and the recording 
. time. 

Next, referring to tiie flowcharts shown in Figs. 4 
5 and 5, a description will be given of the operation. First, 
ttie dielectric drums 19Y. ISM, 19C. and 19K and tiie 
intermediate transfer belt 3A are rotatively driven. Con- 
sequentiy, the dielectric drums 19Y, 19M, 19C. and 19K 
and the intermediate f ansfer belt 3A are cleaned. Sub- 
10 sequentiy, a voltage VI is applied from the power supply 
1 for intermediate transfer to the intemiediate transfer 
belt 3A. At this time, tiie transfer roller 5 is contiolled to 
be located at a position spaced apart from ttie interme- 
diate transfer belt 3A. In this state, the current II which 
IS flows across the intermediate transfer belt 3A is 
detected by the cun^ent detector 2. Next, the transfer 
roller 5 is moved to the same position as the position to 
which the transfer roller 5 is controlled to be located dur- 
ing the transfer operation. At tiiis time, tiie transfer roller 
20 5 is controlled by the connection switcher 25 in the state 
in v\/hich it is grounded. Subsequentiy. tfie voltage VI is 
applied from the power supply 1 for interrhediate trans- 
fer to the iritermediate transfer belt 3A. The current 
detector 2 detects a current 12 which flows across the 
25 intermediate transfer belt 3A (Step S1 1). 

Then. toner images of test patterns prepared in 
advance are formed on tiie dielectric drums 19Y. 19M, 
1 9C. and 1 9K. The toner images of the test patterns are 
formed through cooperation between the electrostatic 
30 heads 20Y, 20M. 20G, and 20K and the developer units 
Y. M. C. and K for the respective colors. Each of the 
toner images of the test patterns which are formed has 
a size which is larger than the region of contact between 
the intermediate transfer belt 3A and each of the dielec- 
35 trie drums 19Y, 19M. 19C. and 19K. Here, the test pat- 
terns of the respective colors are formed by being offset 
from each other so that the timings at which the toner 
Images are each brought into the nip between tiie die- 
lectric drum and tiie intermediate transfer belt 3A will 
40 not coincide. The main controller 6 executes tiie forma- 
tion of the toner images using the atxive-described test 
patterns on the basis on control values of default. The 
main controller 6 applies the voltage V1 to the interme- 
diate transfer t^elt 3A at each timing at which the test 
45 pattern of each colors is consecutively brought Into the 
nip between the intermediate transfer belt 3A and the 
dielecti'ic drum. As a result, the current values detected 
by the current detector 2 for the test patte-ns of the 
respective colors are obtained as lY, IM. IC. and IK. At 
so this time, the timings are controlled so that the dielectric 
drums 19Y. 19M. 19C. and 19K will not transport the 
toner layers between the dielectric drums and the inter- 
mediate transfer belt 3A at the same time. In addition, 
while tiie currents lY. IM. IC. and IK are being detected. 
55 tiie transfer roller 5 is contirolled at the position where it 
is spaced apart from the intermediate transfer t>elt 3A. 

The cun-ents 11 . 12. lY. IM, IC. and IK detected in tiie 
above-described operation flow through tiie following 
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route. The current II flows from the electrically conduc- 
tive base material of the intermediate transfer belt 3A to 
its surface resin layer, passes through the dielectric 
layer of each dielectric drum, and flows from each die- 
lectric base material to a ground. The current 12, In addi- 5 
tion to the flowing route of 11, passes through the 
electrically conductive elastic member at the surface of 
the transfer roller 5. and flows from its base material to 
the ground. The currents lY. IM, IC. and IK flows from 
the electrically conductive t>ase material of the interme- 10 
diate transfer belt 3A to its surface resin layer, passes 
through the toner layer of one of the colors, and flows 
from the dielectric layer of each dielectric drum to the 
grouruied dielectric base material. 

The detected current values 11. 12, lY, IM, IC. and IK 75 
are inputted to the main controller 6 to effect process- 
ing. Here, the processing which is executed by the main 
controller 6 on the basis of II , lY, !f^. IC, and IK is similar 
to that of the above-described embodiment. However, 
the main controller 6 controls the amounts of charge for so 
recording and the recording time of the electrostatic 
heads 20Y. 20M, 20C, and 20K. instead of the operation 
of the charging roller and the laser scanning optical sys- 
tem which are controlled in the above-described 
emtxxiiment. The main controller 6 calculates AIY, AIM, 25 
AlC. and AIK in the same way as in the above-described 
embodiment, and compares them with the preset stand- 
ard values lAY. lAM. lAC. and lAK. The main controller 6 
sends control commands to the sub controllers 21 to 24 
so that respective values of AIY - lAY. AIM - lAM, AlC - 30 
lAC, and AIK - lAK fall within predetermined small differ- 
ences. As a result, it becomes possible to form satisfac- 
tory toner images on the respective dielectric drums 
19Y, 19M. 19C. and 19K in the same way as in the 
above-described enlbodiment 35 

Further, in this embodiment, the mairi controller 6 
calculates a difference between II and 12. The result of 
this calculation reflects changes in the characteristics of 
the transfer roller 5 (Step SI 2). In the following descrip- 
tion, II - 12 will be set as AI2. This AI2 is compared with 40 
an ideal current value IB virtnich should ftow across the 
transfer roller 5 when the main controller 6 adopts 
default control values. As a result of this comparison, if 
AI2 - IB is within the range of measurement en^ors and 
is within the range of a predetermined small difference, 45 
the main controller 6 maintains the value of voltage, 
which should be applied from the power supply 17 for 
the transfer roller to the transfer roller 5, at the default 
value as it is. Meanwhile, when the electrical resistance 
of the transfer roller 5 has changed due to a change of so 
the surrounding environment etc., AI2 - IB becomes 
equal to or greater than the predetermined small differ- 
ence. In this case, the main controller 6 calculates an 
output V2 of the power supply 1 for intermediate transfer 
such that AI2 - IB falls within the predetermined small ss 
difference. The output V2 is determined by a character- 
istic curve set in correspondence with fluctuations in the 
electrical resistance of the transfer roller 5 (Step S13). 



Then, the main controller 6 calculates VI - V2. This 
difference constitutes a portion of change from a trans- 
fer voltage of default in a case where transfer is effected 
from the intermediate transfer belt 3A to the recording 
medium with transfer roller 5 {Step S14). Namely, the 
voltage applied to the transfer roller 5 is changed by VI - 
V2 (Step SI 5). 

I=br example, if AI2 is 4 mA and IB is 2.5 ^lA. then AI2 
- IB is 1 .5 jiA. This means that the electrical resistance 
of the transfer roller 5 has declined. Here, if transfer to 
the recording medium with the transfer roller 5 is 
effected under the controlled state of default, a high 
electric field is applied to the toner layer which is trans- 
ferred, thereby hampering satisfactory transfer. It is now 
assumed that in order to set AI2 - IB to 0.2 jiA or less, 
the intermediate transfer voltage to be applied to the 
intermediate transfer belt 3A needs to be lowered by 
250 V. That is. it is assumed that a calculation has been 
made that VI - V2 = 250 V. Accordingly, a value in which 
250 V is added to the default value is used as the trans- 
fer voltage to be applied to the transfer roller 5 when 
transfer to the transfer roller is effected. Here, it is also 
possible to directly control the voltage to be applied to 
the intermediate transfer belt 3 A. However, if the proper 
use of the electrostatic heads is taken into considera- 
tion, it is desirable to change the potential of the transfer 
roller rather than changing the potential of the interme- 
diate transfer belt 3A. In accordance with this embodi- 
ment, the transfer to the recording medium with the 
transfer roller 5 can be effected satisfactorily by control- 
ling the voltage applied to the transfer roller without 
changing the voltage applied to the intermediate trans- 
fer belt 3A. 

The main controller 6 outpute predetermined con- 
trol signals to the sub controllers 21 to 24 and the exclu- 
sive-use controller 26. and after the operating 
conditions of the respective units are provided, the main 
controller 6 changes the switch 25 to power supply 17 
and effects the printout of an in^ge in accordance with 
external print data. The toner images of the respective 
colors formed by the electrostatic heads 19Y to 19K are 
subjected to timing control such that they are trans- 
ferred by being superposed at the same position on the 
intermediate transfer belt 3 A. As the rotation of the inter- 
mediate transfer belt 3 A advances, a single toner image 
in the number of colors formed on the intermediate 
transfer belt 3A is guided into the nip with the transfer 
roller 5. and are transfened to the recording medium. 
Subsequently, the recording medium is sent to the fixing 
station where the toner image is fixed (Step S16). 

In accordance with tNs emtx)diment. satisfactory 
image formation can be effected on a stable basis even 
in a case where there have been changes in the respec- 
tive characteristics of the dielectric drums 19Y, 19M, 
19C, and 19K, the intermediate transfer belt, the toner, 
and the transfer roller 5. 

Next, refen^ing to Fig. 3. a description will be given 
of still another embodiment of the present invention. In 
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this embodiment, satisfactory color-image formation Is 
effected by taMng into consideration the characteristics 
of the recording medium as well. In addition to the con- 
figuration of the first embodiment, the apparatus is pro- 
vided with the connection switcher 25 which is 5 
juxtaposed to the transfer roller 5. Further, the power 
supply 1 7 for the transfer roller is connected to the con- 
nection switcher 25. Still further, a pair of resist rollers 
28 Is provided upstream of the transfer roller 5 along the 
medium transporting passage. Of these units, the con- 70 
nection switcher 25 effects a switchover in connecting 
the transfer roller 5 to the power supply 1 7 for the trans- 
fer roller or to the ground. In addition the connection 
switcher 25 also effects a switchover in connecting one 
of the resist rollers 28 to the power supply 17 for the is 
transfer roller or to the ground. These switching opera- 
tions are effected by the instruction from the main con- 
troller 6. Here, one of the resist rollers 28 comprise an 
electrically conductive base material. The surface of the 
resist roller 28 Is covered with a semiconducting mem- so 
ber. The other one of the resist rollers 28 is an electri- 
cally conductive roller and is grounded. Further, 
reference numeral 27 denotes a second current detec- 
tor. This second current detector 27 detects a cun^ent 
which flows across the pair of resist rollers 28, and 25 
inputs the data to the main controller 6. The exclusive- 
use controller 26 is connected to the power supply 17 
for the transfer roller. This exclusive-use controller 26 
controls the output of the power supply for the transfer 
roller in response to the instruction from the main con- 30 
troller 6. The other arrangements are similar to those of 
the f irst embodiment. 

Next referring to Rgs. 4 and 6. a description will be 
given of the operation of this embodiment. Since the 
detection of 11 , lY, IM. IC, and IK and the processing for 35 
changing the toner-image forming conditions teased 
thereon, which are effected prior to the image formation, 
are similar to those of the first emtxKiiment, a descrip- 
tion thereof will be omitted. In the state in which the 
toner is not present between the photoconduclive belt 4 40 
and the intermediate transfer medium 3, the main con- 
troller 6 first controls the connection switcher 25, and 
grounds the transfer roller 5. Next, the main controller 6 
controls the position of the transfer roller 5, and moves 
the transfer roller 5 to its transfer-executing position 45 
where it abuts against the intermediate transfer medium 
3. Subsequently, the main controller 6 controls the 
power supply 1. and applies the voltage V1 to the inter- 
mediate transfer medium 3. Then, the main controller 6 
obtains the current 12 detected by the current detector 2 so 
(Step S21). Here, the current 11 ftows from the electri- 
cally conductive base material of the intermediate trans- 
fer medium 3 to its surface resin layer, passes through 
the photoconductive layer of the photoconductive belt 4 
and flows to the ground from the base material of the ss 
photoconductive belt 4. The current 12. in addition to the 
flowing route of II, passes through the electrically con- 
ductive elastic member covering the surface of the 



transfer roller, and flows from its base material to the 
ground. On the basis of II and 12. the main controller 6 
calculates AI2 in the same way as in the second embod- 
iment (Step S22). Subsequently, the main controller 6 
calculates AI2 - IB in the same way as in the second 
embodiment. If this value is within the range of meas- 
urement errors or within the range of the predetermined 
small difference, the main controller 6 maintains at the 
default value the voltage which should be applied from 
the power supply 1 7 for the transfer roller to the transfer 
roller 5. Meanwhile, in a case where the electrical resist- 
ance of the transfer roller 5 has changed due to a 
change in the surrounding environment, and AI2 - IB 
has become equal to or greater than the predeterrraned 
difference, the main controller 6 calculates the output 
V2 in the same way as in the second embodiment Sub- 
sequently, the main controller 6 calculates VI - V2. This 
difference constitutes the amourrt of change of the volt- 
age applied to the transfer roller 5 during transfer from 
the default voltage. Hereafter, this difference VI - V2 will 
be referred to as AVI <Step S23). 

Then, the main controller 6 controls the position of 
the transfer roller 5, and cancels the contact of the 
transfer roller 5 with the intermediate transfer medium 3. 
Next, the main controller 6 controls the connection 
switcher 25. and connects the power supp\y 17 to one of 
the resist rollers 28 (at this time the transfer roller 5 is 
grounded). As a result, current flows across the resist 
rollers 28 from the power supply 1 7. The second current 
detector 27 detects the current flowing across the resist 
rollers 28. and inputs the same to the main controller 6. 
Next, the main controller 6 feeds the recording medium 
into the nip between the pair of resist rollers 28. Resist- 
ance is imparted to the current detected by the second 
current detector 27 In correspondence with the charac- 
teristics of the recording medium. The main controller 6 
obtains the current detected by the second cun'ent 
detector 27 at this time. Then, the main controller 6 cal- 
culates an electrical resistance R of the recording 
medium on the basis of the difference between the cur- 
rent prior to the feeding of the recording medium into the 
nip between the resist rollers 28 and the curent subse- 
quent to the feeding of the recording medium (Step 
S24). 

Subsequently, the main controller 6 compares the 
electrical resistance R with the default value. As com- 
pared with a standard medium for which the default 
value has been prescribed, in thick paper, thin paper, 
tracing paper, and the like, an error occurs In the reslst- 
ance R of the recording medium from the default value. 
In addition, even in the case where the recording 
medium which is fed is the standard paper, the record- 
ing medium is affected by the change in the sunrounding 
environment and its storage state, so that its resistance 
R changes. On the basis off the amount of deviation of 
the resistance R from the default value, the main con- 
troller 6 calculates an optimum voltage VT to be applied 
to the transfer roller 5. The difference between this opti- 
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mum voltage VT and the default voltage set as the volt- 
age to be applied to the transfer roller 5 Is set as AV2 
(Step S25). 

Subsequently, the main controller 6 causes a toner 
Image based on external print data to be formed on the s 
intermediate transfer medium 3 in a process similar to 
that of the first embodiment. The recording medium is 
transported to the transfer "position in conjunction with 
this operation. In the meantime, the main controller 6 
controls the connection switcher 25 to connect the io 
power supply 1 7 to the transfer roller 5. Then, in the exe- 
cution stage of the transfer operation, the power supply 
1 7 Is controlled via the exclusive-use controller 26 so as 
to output a voltage in which AVI and AV2 are added to 
or subtracted from the default voltage (Step S26)- For 75 
example, it is assumed that AVI has been calculated as 
250V and AV2 as 200V. In this case, the voltage to be 
applied to the transfer roller as set to a value in which 
the default value is increased by AVI = 250V and low- 
ered by AV2 = 200V. Accordingly, the voltage applied to so 
the transfer roller is set 50V higher than the default volt- 
age in total (Step 827). 

Under this transfer voKage. a color-toner image 
formed on the intermediate transfer medium 3 is trans- 
ferred to a predetermined position on the recording 25 
medium. The recording medium with the image trans- 
ferred thereto is transported to the fixing station (not 
shown) where the image is fixed, and the recording 
medium is then discharged (Step 828) . Thus, in accord- 
ance with this embodiment, it is possible to effect satis- 30 
factory image formation in a stable basis in 
correspondence with the characteristics of and changes 
in the photoconductive belt '4, the intermediate transfer 
medium 3. the toner layer, the transfer roller 5. and the 
recording medium. 

Here, in this embodiment, the detection of resist- 
ance of the recording medium is executed as one step 
of the image forming operation. However, an arrange- 
ment may be provided such that the main controller 6 is 
adapted to receive designation of a recording medium 40 
from an external circuit such as a dip switch, a soft 
switch, or the like so as to set AV2. 

As described above, in accordance with the present 
invention, the following advantages can be obtained. 

In the present invention, the characteristics of ele- 45 
ments which affect image formation are detected in real 
time, and image formation is effected under appropriate 
conditions in correspondence with changes in the char- 
acteristics. For this reason, color images can always be 
formed satisfactorily on a stable t>asis. At that time, the so 
detection of the characteristics is effected by the detec- 
tion of the current. Therefore, the detection of the char- 
acteristics can be realized by partially changing a 
conventional electric circuit. It is unnecessary to addi- 
tionally provide a component part such as a sensor. For S5 
this reason, it is possible to prevent an increase in cost 
and prevent the apparatus from becoming large in size. 
In a case where a mechanical sensor is used in the 



detection of characteristics, there are cases where a 
measurement en-or can occur due to the contamination 
of the sensor surface. In the present invention, however, 
the detection of the characteristics is effected by the 
detection of the cunent. Accordingly, there is no need to 
take into consideration the contamination and the like of 
the sensor. For this reason, the reliability is high. In a 
case where the characteristics are detected with 
respect to the transfer roller or the recording medium as 
well, it is possitsle to effect more appropriate image for- 
mation. 

TTie invention may be embodied in other specific 
forms without departing from the spirit or essential char- 
acteristics thereof. The present emtxxliments are there- 
fore to be considered in all respects as illustrative and 
not restrictive, the scope of the invention being irxlicated 
by the appended claims rafrier than by the foregoing 
description and all changes which come within the 
meaning and range of equivalency of the claims are 
therefore intended to be embraced therein. 

The entire disclosure of Japanese Patent Applica- 
tion No. 8-344036 (filed on December 24th. 1996) 
including specification, claims, drawings and summary 
are incorporated herein by reference in its entirely. 

Claims 

1 . A color image forming apparatus for printing a color 
image, comprising: 

a receptive layer (4) for recording an electro- 
static latent image; 

a developer unit (Y.M.C.K) for applying toners 
of a number of colors to the electrostatic latent 
images; an intermediate transfer medium (3) 
being transferred the layered toner images 
formed on the receptive layer (4); 
a power supply (1) for applying a difference in 
potential between the Intermediate transfer 
medium (3) and the receptive layer (4); 
a cun-ent detector {2} for detecting a value of an 
electric current flowing across the intermediate 
transfer medium (3) and the receptive layer (4); 
a transfer unit (5) for transferring the toner 
image formed on the intermediate transfer 
medium (3) to a recording medium; 
and 

a main controller (6) including following func- 
tions: 

(i) setting the potential difference between 
the intermediate transfer medium (3) and 
the receptive layer (4) to V1 ; 

(ii) obtaining a cun-ent value II from the 
current detector (2) when a toner layer Is 
not present between the intermediate 
transfer medium (3) and the receptive layer 
(4); 
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(iii) obtaining a current value IX from the 
ciirrent detector (2) when the toner layer is 
present between the intermediate transfer 
medium (3) and the receptive layer (4); and 

(iv) optimally correcting operating condi- s 
tions of an image-forming element 
(13,15,Y,M.C,K) by determining character- 
istics of the toner layer on the basis of a dif- _ 
ference between the current value 11 and 
the current value iX. io 

2. An electrophotographic printer apparatus according 
to claim 1 . wherein the power supply (1) applies the 
voltage VI to the intermediate transfer medium (3). 
and the receptive layer (4) is grounded. is 

3. An apparatus according to claim 1 or 2. wherein the 
current detector (2) detects the current flowing 
across the intermediate transfer medium (3). 

20 

4. An apparatus according to claim 1, 2 or 3, wherein 
the main controller (6) causes the transfer unit (5) to 
be spaced apart from the intermediate transfer 
medium (3) when the current values 11 and IX are 
obtained from the current detector (2). 2S 

5. An apparatus according to any one of claims 1 to 4, 
wherein the main controller (6) including following 
functions: 

30 

(i) forming on the receptive layer (4) of a toner 
image of a test pattern for each color of Y. M, C, 
andK; 

(ii) obtaining current values lY. IM, IC, and IK 
from the current detector (2) tor the test pat- 35 
terns of the respective colors as the cun-ent val- 
ues IX each time the toner images of the test 
patterns of the respective colors are consecu- 
tively brought into a nip between the receptive 
layer (4) and the intermediate transfer medium 40 
(3); ansssssd 

(iii) optimally correcting the operating condi- 
tions of the image-forming element 
(13.15,Y.M,C,K) by individually determining the 
characteristics of the toner layers of the respec- 45 
tive colors on the basis of the respective differ- 
ences between the current value 11 and each of 
the current values lY, IM, IC, and IK. 

6. An apparatus according to any one of claims 1 to 5. so 
wherein the toner image of tiie testjDattem is equal 
to or larger than a region where the receptive layer 
(4) and the intermediate transfer medium (3) come 
into contact with each other. 

ss 

7. An apparatus according to any one of claims 1 to 6. 

wherein the receptive layer (4) has a charg- 
ing unit (15) for charging a surface of the receptive 



layer (4) and a light source (1 3) for forming the elec- 
trostatic latent image, and the main controller (6) 
controls the power of the light source (13) for opti- 
mally correcting the operating conditions. 

8. An apparatus according to any one of claims 1 to 7, 

wherein the main controller (6) optimally cor- 
rects the operating conditions by controlling an 
amount of toner supplied by the developer unit 
(Y,M,C.K). 

9. An apparatus according to any one of claims 1 to 8, 

wherein the main controller (6) maintaining 
default operating conditions if the difference 
between the current value II and the current value 
IX is within a prescribed range set in advance; 
wherein the main controller (6) optimally correcting 
the operating conditions if the difference between 
the current value II and the current value IX 
exceeds the prescribed range set in advance. 

10. An electrophotographic printer apparatus for print- 
ing a color image, comprising: 

a receptive layer (19) for recording an electro- 
static latent image: 

a developer unit (Y.M.C.K) for applying toners 
of a nunrtoer of colors to the electrostatic latent 
image; 

an intermediate transfer medium (3A) being 
transfen-ed toner images formed on the recep- 
tive layer (19); 

a transfer unit (5) for transferring the toner 
image formed on the intermediate transfer 
medium (3A) to a recording medium; 
a first power supply (1) for applying a difference 
in potential between the intermediate transfer 
medium (3 A) and the transfer unit (5); 
a current detector (2) tor detecting a value of an 
electric cunent flowing across the intermediate 
transfer medium (3A) and the transfer unit (5); 
and 

a main controller (6) for obtaining a current 
value AI2 of the current flowing across the 
intermediate transfer medium (3A) and the 
transfer unit (5) on the basis of an output of the 
current detector (2). and the main controller (6) 
optimally correcting the potential difference 
between the intermediate transfer medium (3A) 
and the transfer unit (5) on the basis of a differ- 
ence between the current value AI2 and an 
ideal value IB set in advance. 

1 1 . An electrophotographic printer apparatus according 
to daim 10. wherein the first power supply (1) 
applies a voltage V1 to the intermediate transfer 
medium (3A), and the receptive layer (19) is 
grounded. 
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1 2. An apparatus according to claim 1 0 or 11 , 1 
wherein the current detector (2) detects a 
value of the current flowing across the intermediate . ^ 
transfer medium (3A), and 

wherein the main controller (6) including fbl- s 
lowing functions: 

(i) obtaining from the current detector (2) a cur- 
rent value II when the transfer unit (5) is being 
spaced apart from the intermediate transfer io 
medium (3A); 

(ii) obtaining from the current detector (2) a cur- 
rent value 12 when the transfer unit (5) is in con- 
tact with the intermediate transfer medium 
(3A),and 

(ill) calculating AI2 from 12 - 11 . 

13. An apparatus according to claim 10, 11 or 12. 

wherein the main controller (6) including fol- 
lowing functions: 

(i) setting the potential difference between the 
intermediate transfer medium <3A) and the 
transfer unit (5) to a default value if the differ- 
ence between the cun-ent value AI2 and the 2S 
ideal value IB is within a prescribed range set in 
advance; 

(ii) optimally conrecting the potential difference 
between the intermediate transfer medium (3A) 
and the transfer unit (5) if the difference 30 
between the current value AI2 and the ideal 
value IB exceeds the prescribed range set in 
advance. 

14. An apparatus according to claim 1 0. 1 1 , 1 2 orl 3. 35 
wherein the transfer unit (5) having a con- 
nection switcher tor selectively connecting the 
transfer unit (5) to a second power supply (1 7) or to 
a ground, and 

the main controller (6) including following 40 
functions: ' 

(i) connecting the transfer unit (5) to the ground 
for correcting the potential difference between 
the intermediate transfer medium (3A) and the 45 
transfer unit (5); and 

(ii) connecting the transfer unit (5) to the sec- 
ond power supply (1 7) for transfemng the toner 
image from the intermediate transfer medium 
(3A) to a recording medium. so 

15. An apparatus according to any one of claims 10 to 
14, 

wherein the main controller (6) changes the 
voltage to be applied to the transfer unit (5) for cor- ss 
recting the potential difference between the inter- 
mediate transfer, medium (3A) and the transfer unit 
(5). 



An electrophotographic printer apparatus for print- 
ing a color image, comprising: 

a receptive layer (4) for recording an electro- 
static latent image; 

a developer unit (Y,M,C,K) for applying toners 
of a number of colors to the electrostatic latent 
image; 

an intermediate transfer medium (3) being 
transfen^ed toner images formed on the rec^- 
tive layer (4); 

a transfer unit (5) for transfemng the toner 
image formed on the intermediate transfer 
medium (3) to a recording medium; 
a first power supply (1 ) for applying a difference 
in potential t>etween the intermediate transfer 
medium <3) and the transfer unit <5) ; 
a second power supply (17) for allowing an 
electric current to flow across a pair of elec- 
trodes disposed on both sides of a transport 
passage for the recording medium; 
a cunent detector <27) for detecting the current 
flowing across the pair of electrodes (28); and 
a main controller (6) including following func- 
tions: 

(i) obtaining from the current detector (27) 
the cun'ent when the recording medium is 
not present between the pair of electrodes 
(28); 

(ii) obtaining from the curent detector (27) 
the current when the recording medium is 
present between the pair of electrodes 
(28); and 

(iii) optimally correcting the potential differ^ 
ence between the intermediate transfer 
medium (3) and the transfer unit (4) on the 
basts of a difference between the current 
when the recording medium is not present 
and the current when the recording 
medium is present between the pair of 
electrodes (28). 

17. An electrophotographic printer apparatus according 
to claim 16, wherein the second power supply (17) 
also serves as a power supply for applying the volt- 
age to the transfer unit (5) . 

18. An apparatus according to claim 16 or 17, 

wherein the main controller (6) including fol- 
lowing functions: 

(i) setting the potential difference between the 
intermediate transfer medium (3) and the trans- 
fer unit (5) to a default value if the difference of 
two cunent value is within a prescribed range 
set in advance, wherein one current value 
relates when recording medium is not present. 
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other current value relates when the recording 
medium is present: 

(ii) optimally correcting the potential difference 
between the intermediate transfer medium (3) 
and the transfer unit (5) if the difference of two s 
current value exceeds the prescribed range set 
in advance, wherein one cun^ent value relates 
when recording medium is not present, other 
current value relates when the recording 
medium is present; io 

19. An apparatus according to claim 16, 17 or 18. 

wherein the main controller (6) changes the 
voltage to be applied to the transfer unit for correct- 
ing the potential difference between the intermedin is 
ate transfer medium (3) and the transfer unit (5). 

20. An apparatus according to any one of claims 16 to 
19. 

wherein the pair of electrodes disposed on so 
both sides of the transport passage for the record- 
ing medium is a pair of rollers (28). 
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tive layer, and in optimally correcting operating condi- 
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